Abstract: A 6 week long experimental trial was conducted to study whether the supplementation of herbal products Superliv liq. and Repchol (supplied by M/S Ayurvet Limited, Baddi, India) are efficacious in treatment of liver and kidney due to CCl4. A total of 75 Cobb day old broilers were divided into three equal groups (n = 25). Group A served as negative control, group B (positive control) and C (treatment group) were induced with FLKS with CCL4 @1 ml/kg body weight orally, administered every 3 day during 15-28 days of trial. Treated rd group C were given Superliv Liq. @5 ml/100 chicks/day for first 2 weeks and @ 10ml/100 chicks/day for 3-6 weeks along with drinking water in combination with Repchol@500 gm/ton of feed from 0-6 weeks. Fatty liver and kidney syndrome lead to depression in growth rate, lowered feed efficiency and disturbances in immunopathological and biochemical parameters. Final mean body weight of group C was significantly (p<0.01) higher than group A and B. A significant (p<0.01) decrease in feed conversion ratio was observed in group C as compared to group B. A significant (p<0.01) decrease in level of cholesterol, triglycerides, HDL, VLDL, creatinine, liver enzymes (SGOT and SGPT) and increase in serum protein level was recorded in group C as compared to group B on 28 and 42 day of experiment, which was in confirmation with the th nd values of negative control group A, falling into normal range. Gross and histopathology of liver and kidney revealed that there was mild congestion and negligible degenerative changes in group C in contrast to severe changes of FLKS syndrome in group B. It can be concluded that liver tonic Superliv liquid along with phytoadditive Repchol (supplement for choline and biotin) efficaciously ameliorated the CCl4 induced toxicity, when administered prophylactically in broilers.
INTRODUCTION
Liver, an important organ actively involved in many metabolic functions and is the frequent target for a number of toxicants (Meyer and Kulkarni, 2001 ). Hepatic damage is generally coupled with alteration of a range of metabolic functions (Wolf, 1999) . Liver disease is still a worldwide health problem. Fatty Liver and Kidney Syndrome (FLKS) is a metabolic disease in poultry that may occur either due to metabolic or nutritional disturbances or chemical intoxication. FLKS i s characterized by disproportionate infiltration of lipid in the liver and kidney, enlarged friable liver, hypercholesterolemia, decreased performance and poor egg production in poultry (Simpson and Harms, 1983) . It is a consequence of imbalance in energy metabolism leading to altered fat metabolism and hence the fatty infiltration in liver and other vital organs (Whitehead et al., 1978) . Among chemical agents, CCl4, a hepatotoxic chemical agent is by and large used to produce experimental model to study hepatic cirrhosis and fibrosis in experimental animals (Tsukamoto et al., 1990) . It is well established that CCl4 induces hepatotoxicity by metabolic activation; therefore i t selectively causes toxicity in liver cells maintaining seminormal metabolic function (Mujumddar et al., 1998) . Exposure to CCl4 results in hepatic steatosis, centrilobular necrosis and ultimately cirrhosis in liver and acute tubular necrosis in kidney (Karmia, 2007) . Hepatoprotection by conventional or synthetic drugs used in the treatment of liver diseases are inadequate and sometimes can have serious side effects (Guntupalli et al., 2006) . In the absence of a reliable liver protective drug in modern medicine there are a number of medicinal preparations in Ayurveda recommended for the treatment of liver disorders (Chatterjee, 2000) . In view of severe undesirable side effects of synthetic agents, there is an emerging focus to follow systematic research methodology and to evaluate scientific basis for the traditional herbal medicines that are claimed to possess hepatoprotective activity. Therefore, the present investigation was undertaken to assess the prophylactic activity of polyherbal formulations Superliv liquid i n combination with Repchol (supplied by M/S Ayurvet Limited, Baddi, India) in CCl4 induced FLKS in broilers.
MATERIALS AND METHODS
An experiemental study on 75 day old broiler (Cobb) chicks was conducted at Dept. of Veterinary Pathology, Nagpur Veterinary College, Nagpur, Maharashtra, India. Chicks were randomly divided into three groups each comprising of 25 chicks. Group A served as negative control, Group B (positive control) and C (treatment group). Group B and C were induced with FLKS with CCl4 @1 ml/kg body weight orally, administered every 3 rd day during 15-28 days of trial. Treated group C was given Superliv Liq. @ 5ml/100 chicks/day for first 2 weeks and @10 ml/100 chicks/day for 3-6 weeks in combination with Repchol@ 500 gm/ton of feed (supplied by M/S Ayurvet Limited, Baddi, India) from 0-6 weeks. Superliv Liquid is a polyherbal containing
RESULTS AND DISCUSSION
extracts of herbal ingredients that help to improve liver Growth parameters: The findings on weekly body functions thus ensuring better feed utilization and weight, body weight gain and FCR are depicted in Table  improved birds/group. Samples of liver and kidney were collected and fixed in 10% formalin. The tissues were processed by usual method for paraffin embedding and stained with haematoxylin and eosin (H and E). The statistical analysis of the data was done by applying the Randomized Block Design (RBD).
Biochemical parameters SGOT and SGPT:
The activities of SGOT and SGPT are the most commonly used biomarkers of liver damage (Sturtgill and Lambart, 1997) . The hepatotoxic action of CCL4 is due to its toxic metabolite trichloromethyl radicals (He et al., 2006; Lee et al., 2007) . The SGOT and SGPT values were found to be elevated significantly (p<0.01) in CCl4 intoxicated group B as compared to healthy control group A on 28 and 42 day o f th nd experiment (Table 4 and 5). The results in present study for group B are in concurrence with those reported by Kanter et al. (2005) and Dahiru et al. (2005) who reported a significant increase in SGOT and SGPT in Table 1 : Weekly gain in body weight in groups A-C during experimental period Weekly body weight gain (g) Mean with different superscripts in a column differ significantly (p<0.01 or 1%) Mean with different superscripts in a column differ significantly (p<0.01 or 1%) CCl4 induced fatty liver in rats. However, the values of these enzymes were recorded to get normalized i n prophylactically treated group C with a combination of hepatoprotectants Superliv Liq. and herbal supplement to meet the choline requirement; the values were well comparable to that of healthy control group A. This indicates efficacy of active ingredients (alkaloids, myristic and oxalic acids) of constituent herbs of Superliv Liq. viz. Boerhavia diffusa, Andrographis paniculata that are scientifically well proven to reduce SGPT and SGOT levels, increase liver ATPase activity; thus having protective effect on liver. In addition to this, supplementation of Repchol might have also contributed to normalization of liver enzyme as reported by (Jadhav et al., 2009) 
in broilers.

Hypoproteinaemia and albuminuria:
In case o f hepatotoxicity or liver damage there is hypoproteinaemia and albuminuria as evident by a significant (p<0.01) decrease in serum protein and albumin level in case of CCl4 intoxicated birds of group B on 28 day o f th experiment when compared to negative healthy control (group A). Samudram et al. (2008) also reported a significant decrease in serum proteins in CCl4 induced hepatic damage in rats. The values of these parameters were recorded to get normalized in prophylactically treated group C well comparable to healthy control group A (Table 4) . However, the values were non-significantly (p>0.05) different among three groups on day 42 . The nd findings are well corraborated with those of Verma and Lal ( 1997) , according to whom, supplementation o f Superliv lead to increase in total serum proteins, normalization of other haematobiochemical parameters thus improving overall productivity in White Plymouth Rock layers and with those reported by (Jadhav et al., 2009 ) that supplementation of Repchol in broilers might have also lead to increase in levels of total serum Repchol namely; Citrullus colocynthis, Achyranthus proteins. Mean with different superscripts in a row differ significantly (p<0.01 or 1%). *Indicate the mean with different superscripts in a row differ significantly (p<0.05 or 5%) the liver is affected leading to hypercholesterolemia and increased levels of serum triglycerides, HDL and VLDL in affected birds (Karmia, 2007) . At day 28 day, the th levels of serum cholesterol, triglycerides, HDL and VLDL were found to be significantly (p<0.01) increased in CCl4 intoxicated group B as compared to negative control group A. However, the values of these biochemical parameters were recorded to get normalized i n prophylactically treated group C well comparable to that of group A and significantly (p<0.01) lower than group B on day 28 and 42 of experiment (Table 4 and 5). This th nd may b e attributed the indvidual constituent herbs o f Superliv liq. namely Phyllanthus emblica, Picrorrhiza kurroa etc., which are scientifically well established to possess hypocholesterolemic acitivity (Khanna et al., 1994) . In addition to above, the constituent herbs of aspera are also popularly being used for the treatment of fatty liver and hepatopathies (Wafsi, 1994; Gokhale et al., 2002) . Jadhav et al. (2009) , also reported similar findings of hypocholesterolemic activity of Repchol supple-mentation in broilers.
Serum creatinine:
It is a marker of kidney damage (Adelman et al., 1981) . Serum creatinine levels were significantly (p<0.05) higher in CCl4 intoxicated group B (Table 5) . However, values were found to be normalized in prophylactically treated group C on 42 day o f nd experiment which was well comparable to group A , indicating the efficacy of constituent herbs of polyherbal products in ameliorating CCl4 induced liver and kidney damage. (Table 5 ). This might be correlated with the fact that CCl4 administration was discontinued on day 28 and the birds might have recouped with their th immune system. The improvement in humoral immune response in treated group might be correlated with the immunostimulating and immunopotentiating activities of constituent herbs namely Phyllanthus emblica, Andrographis paniculata, Boerhaavia diffusa, Picrorrhiza kurroa etc as reported by (Puri et al., 1993; Suresh and Vasudevan, 1994; Mungantiwar et al., 1999) .
Gross and histopathological observations:
A severe congestion in liver and kidney was evident in CCl4 intoxicated birds of group B as compared to very mild Fig. 2 : Group -B Liver showing severe congestion on congestion in prophylactically treated group C on day 28 day of experiment 28 and 42 of experiment ( Fig. 1-3) . O n th nd histopathological examination, the liver of positive control (group B) birds showed severe granular and vacuolar degenerative changes with focal necrotic areas ( Fig. 5 and 8 ) as compared to mild degenerative and necrotic changes in prophylactically treated group C birds on 28 and 42 day of experiment (Fig. 6 and 9 ).
th nd
The findings in present study are in confirmation with those reported by Girish et al. (2009) , that CCl4 induced fatty liver in mice lead to necrosis, decrease i n sinusoidal spaces, fatty degeneration and congestion of liver. Adhesion of glomerular tuff to bowman's capsule along with interstitial hemorrhages including vacuolar and granular degenerative changes were evident in the kidney of CCl4 intoxicated birds (group B) as observed on day 28 (Fig. 11) , this progressed to severe tubular th degenerative and hyalinized changes in glomerular tuffs indicating the worsening effects of CCl4 the diet, the liver (Fig. 4 and 7) and kidney of nd administration on tissues. However, in prophylactically untreated group A also showed congested areas, treated group C there were mild hemorrhages and hemorrhages, necrotic changes and other tubular degenerative changes in renal epithelium histopathological alterations in liver and kidney (Fig. 10) . Conclusion: Based on our findings in present study it can be concluded that polyherbal liver tonic product Superliv Liquid alongwith phytoadditive Repchol as a supplement of choline and biotin, can be recommended as a prophylaxis to alleviate the CCl4 induced liver and kidney damage or hepatotoxicity or nephrotoxicity or FLKS syndrome in poultry.
